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ABSTRACT
‘4247
This report describes a program (UOM SFT) written in
SNOBOL for the IBM 7090/7094 for the translation of FORTRAN II
into FORTRAN IV. The use of the basic translator and also of

its many special features is described in detail. A number of

examples such as deck setup, control card format, and one
complete sample FORTRAN II deck and its translation are in-

cluded. UOM SFT is also compared with SHARE SFT (SD 3054),

a translator written in machine language. ;ljii?/L\‘

rs



A\

INTRODUCTION

Many programs are or will be changed from FORTRAN II to
FORTRAN IV. UOM SFT was written to aid in this change despite
the existence of a SHARE SFT (SD 3054) because a need was felt
for greater flexibility in translation and in ease of modifying
the translators.

Although, with all its special features in use, UOM SFT
is about half as fast as SHARE SFT (SD 3054), it is interesting
to note that it offers more services of use to the programmer
in a source deck two-thirds the size of the FMS type binary
deck for SHARE SFT (SD 3054). Both this and its ease of modi-
fication are due to the fact that UOM SFT is written in SNOBOL,
an interpretive character handling language.

The remainder of this report which gives detailed instruc-

tions on using UOM SFT is written in the standard SHARE format.



Identification

A. 7090/94 FORTRAN II to FORTRAN IV translator UZM SFT
B. Donald E. Eastlake III, October 8, 1965.

C. Computer Science Center, University of Maryland,

College Park, Maryland.

Purpose

To translate FORTRAN II source decks into FORTRAN IV

source decks, and to allow certain useful modifications during

translation.

Restrictions

For a deck to be successfully translated, it must obey

the following three major restrictions:

1)

2)

3)

Comment cards are not allowed between continuation
cards.

Use of obscure indexing on arrays is very unlikely
to translate successfully. The translator does not
attempt to compensate for the fact that 'EQUIVALENCE'
statements do not reorder COMMON under FORTRAN 1V
although it may create 'EQUIVALENCE' statements in
certain cases where a variable has been dimensioned
zero. Under FORTRAN IV, an array may only be used
with as many indices as it is dimensioned to have.
Double precision and complex variables in an input
program must be declared in 'DIMENSION' statements
with the appropriate letters in column one and used
only as double precision or complex entities.

There is a limit to the size of each program to be

translated. In actuality the limit is on the amount



of information it is necessary for the translator

to retain. If neither the statement number trans-
lation or symbol usage statistics features are

used, almost any size program could be translated.

If the symbol usage statistics but not the statement
number translation features are used (the initial
mode) the maximum successful program size corresponds
approximately to the maximum size that FORTRAN IV
will compile. With both of these features in use
there is a greater restriction in program size (to

perhaps 300 executable statements).

Method

UOM SFT is written in SNOBOL, a high level, interpretive,
character string handling language which runs under the MAMOS
subsystem under IBSYS. It produces punched cards which consti-
tute a FORTRAN IV deck or decks that are supposed to perform
the same actions as the input programs. Also a listing of
the translation and/or the input is produced (see M-control-
field under SFT CONTROL CARDS below).

While the use of SNOBOL for this translator may cause some
loss in speed and capacity this is partially compensated for
by the ease in making and debugging modifications for particular

translation problems as they arise.

Usage

The user should precede the SFT deck by a '$EXECUTE MAMOS'
card and whatever cards are required at the installation he
is using (such as 'SID' or '$JOB' cards. See example below).
The SFT deck should be followed by a FORTRAN II deck or decks
and SFT control cards appropriate to the output wanted by the



user. The last input card should be a control card. Control
cards are described in the following section.

For the basic purpose of making it easier for the user to
perform certain types of optimization of his program, the trans-
lator will produce, for each input deck, a list of all symbols
used and three columns of numbers. The first column to the
right of the list of symbols is how many times each is set by
an arithmetic statement, input statement, 'DO' statement or
'ASSIGN' statement. The second column is how many times each
variable's value is used in an arithmetic expression, output
statement, subscript, 'DO' statement, argument to subroutine
or function, or used as a subroutine name. The third column
is how many times each appears in specification statements
such as 'DIMENSION', 'EQUIVALENCE', etc., or as a dummy symbol
in a 'SUBROUTINE' or 'FUNCTION' statement. Thus one could
determine if a variable was being set but not used, or used
but not set. This feature, initially turned on, can be elim-
inated by control cards (see J-control-field under SFT CONTROL
CARDS below).

If octal or Hollerith constants are used in the input
program, they will be placed in a created array by a 'DATA'
statement which, along with a 'REAL' statement to declare the
array, is produced after the 'END' statement in the translation.
They must be moved to near the beginning of the deck.

If complex Boolean statements are used in the source
deck then a MAP subroutine, supplied with the translator,
called 'BINSIM' will be called by the output FORTRAN IV program.

Although certain types of garbage will make the translator
loop or cause other errors, it tries to be transparent to er-
roneous cards. They are marked in the listing and punched out
exactly as read.

No line of listing produced by SFT is longer than 120



. characters including carriage control.

It would be fairly easy to adapt SFT to other versions
of SNOBOL.

Example of deck makeup:

SEXECUTE MAMOS
$ID JOE DOE*987/65/432*10M*100C*40P$

e

UOM SFT DECK

« control card
- control card

—

FORTRAN II DECK

e

- control card

r———

‘ FORTRAN II DECK

FORTRAN II DECK

etc.

 control card (last card)



UOM SFT CONTROL CARDS

In order to control the translation process and special
features of SFT, control cards are used that may be inserted
anywhere in the decks to be translated except between contin-
uation cards. These control cards are distinguished by a
period in card column one. The rest of the card (card columns
2 through 72) is scanned for fields enclosed in parentheses.
All blanks and all characters not enclosed in parentheses are
ignored (a string of blanks is the same as a null string).
Each control card read causes a one page printout of various
control information as it stands after the card is processed.
the first non-blank character of a parenthetic control field.
which is followed by arguments in some cases, determines the
tYpe of control action to be taken. All valid first characters
and their effects with appropriate arguments are listed below,
in alphabetic order, after a few sample control cards.

Examples of control cards:

. (M2) (N99,1) (IABCDEF, 5) (DZORO)
. (END) (M1) (N) (IXYz,20)

. (Q(5,7) (7,5)) (J3) (1) (N) (M3)

: | (x3) (EMPTY QTAB)

D-control-field

From 1 to 5 non-blank characters following the 'D' become
the name of the dummy array into which all Hollerith and octal
constants are put. It is initially 'MQZK'. This symbol with
an 'X' concatenated on the end is also used in the translation
of certain types of non-arithmetic FORTRAN II 'IF' statements.
Examples:

(DFOO0)

(DDUMMY )



E-control-field

The Q-table is emptied and the end counter is set to zero.
Characters after the 'E' are ignored. (see Q-control-field)
Examples:

(E )

( E N D)

(EMPTY QTB)

I-control-field

The 'I' may be followed by one argument or by two arguments
separated by a comma. If the first argument is not null, the
translator will change the identification (card columns 73
through 80) of translated instructions to a series of eight
character sequences the first one to seven characters of which
are the first argument and the rest of which are numeric and,
starting at zero, are increased by the value of the second
argument which must be numeric. If the second argument is
omitted this increment will remain at the last previously set
value. It is initially zero. At the start of execution and
whenever the first argument is null, the translator is put
in a mode where the original identification of the first card
of each statement is used for all lines of output produced by
that instruction.

Examples:

(IMN3A, 10)

(IBOND)

(1)

J-control-field

Initially, or when the character string after the 'J' is

not null, a list of all symbols used in a translated program




and their relative frequency in different contexts is produced
(see USAGE above for more details). If the 'J' is followed
by a null string, this feature is turned off.
Examples:

(J)

( J RESTART)

M-control-field

One argument follows the 'M' and the translators output
mode is set to it. If the mode is set to a numeric one ('l'),
which it is initially, the listing of the translation is in-
terspersed with a listing of the input. If the mode is set
to a numeric two ('2'), the listing of the translation is
followed by a listing of the input. If the mode is anything
else, only a listing of the translation is produced.

Examples:
(M 1)
(MITURN OFF THE PRINTING MACHINE)

N-control-field

One argument or two arguments separated by a comma may
follow the 'N'. If the first argument is null or if no 'N'
control field has been read, the statement numbers in the
original program are left unchanged. Otherwise they are trans-
lated, in the order seen, to new numbers starting at the first
argument plus the second and increasing by the second. If
the second argument is left out, the incrementing will be un-
changed. It is initially zero. When statement number trans-
lation is used a table ofkcorrespondence between the new and
0ld numbers is printed when an 'END' statement is encountered

and also the maximum translatable program size is reduced in




proportion to the number of different statement numbers en-
countered.
Examples:

(N490,10)

(N9990)

( N)

Q-control-field

A list of pairs of arguments should follow the 'Q', each
pair separated by commas and surrounded by parentheses. During
translation, if one of the first elements of a pair is found
in the tape number position of an input or output statement
it will be replaced by the second element of that pair. The
pairs following all 'Q's encountered are appended to a table
called the Q-table. (see E-control-field)

Examples:

(Q(2,3) (8,2) (4,1) (12,8) (3,4))

(Q(INTAPE,5) (6,2TAPE) (ATAPE,BTAPE))

(Q ( 5, 7) (7, 5))

X-control-field

The main use of this control field is in debugging modi-
fications to the translator. 1If its argument is numeric and
divisible by 2, 3, 5, or any combination, the SNOBOL functions
TDUMP, DUMP, VDUMP, or a corresponding combination are called.
Examples:

(x3)

(X 30)




APPENDIX A

This appendix includes a sample FORTRAN II program with
UOM SFT control cards in part one and its printed translation
output in part two. This made up program illustrates two
translation problems that SFT cannot handle. The first is
the peculiar mixing of double precision and complex variables.
The second is that the comments printed out by this simple
program concerning timing will not generally be true because
sense switch testing is done by subroutine under FORTRAN IV.
Although the first of these could probably be solved by suitable
expansion of the translation, this is not so clear of problems

of the second type.




APPENDIX A.l

Listing of sample FORTRAN II deck to be translated,
with UOM SFT control cards.




(M3) (JON) (NS90910) (QUINTAPEs5)(746)(697)) (JEXAMP»5) (DDUMMY)
LIST8
LABEL

THIS IS A SAMPLE OF SFT INPUT AND OUTPUT.
NOTE THE MANY BELLS AND WHISTLES USED ON THE ABOVE CONTROL CARDe

NONM %k ko

SUBROUTINE EXAMPL (As XXs 1BBBs YYYYs ICCCCCy 222222)

NN

ARITHMETIC STATMENT FUNCTIONS
FOOF(Q) = SINF(Q)#%2+COSF(Q)*##2
XORF(QsU) = Q¥ (=U)+UX(=-Q)

SUR1s SUB2y ROUSPC

AMN D

DIMENSION T11(10%s JJ(OYs ZAP(20}
DIMENSION A(IBBBs»ICCCCC)s XX(1000)
DIMENSION YYYY(IBBBsICCCCC92)9KK(0)922222Z(1BBBs ICCCCC)
FUN = 3HFUN
READ INPUT TAPE INTAPEs 4 2721y 222
INTEGR = 222
IF (XORF(ZZ1s FUN)) 101y 1111, 101
1111 J =0
I1=0

O r—

PRINT 5
IF (SENSE SWITCH 5) 14 2
THIS IS A DELIBERATLY ERRONEOUS STATMENT 123456799123456N78912345678912345
1 CONTINUATION OF ERRONEOUS CARD FOO
1 IF (SENSE SWITCH 5) 11» 3
11 I = 141
. IF (1-32767) 14111469
111 I=0
J=J+1
GO TO 1
2 IF (SENSE SWITCH 8) 3, 22
272 1 =141 .
IF (1-32767) 24222469

222 J=J+1
I1=0
GO TO ?2

3 2=FLOATF(J)#0+832+FLOATF(1)%#(0¢832/3276640)
PRINT 6 2

WRITE OUTPUT TAPE Ts6s2
101 DO 1010 1 = 1s IBBBs INTEGR
A(141) = FLOATF(TI#XX(INTEGR)
DO 1011 J = 1s ICCCCCy 1
1011 2Z2Z2Z22Z(1eJ) = A(Je1)eXX(J)
YYYY(Ts1s1l) = YYYY(I0192)4A(1s2)+A(]+3)
1017 CONTINUE
DO 1020 I = 1s ICCCCCy INTEGR
R Alls1) = 77
B A{2+1) = 1000
8 YYYY(19192) = YYYY(131e1)%TO0TOTOTOTOT704222222Z(191)
1020 CONTINUE
ZAP(13)
1= |
® |
DO 1030 T=1s 10 |
1030 T1TMIY=00(D) i
RETURN |

[



69 PRINTY
WRITE OUTPUT TAPE Ts7

. PAUSE

RETURN

7 FORMAT (18H HORRENDOUS ERRORe)
FORMAT (9H YOU TOOKs F10s2»9HSECONDS,)
5 FORMAT (14H DEAR OPERATOR/15H ARE YOU AWAKE/

C43H IF SO CHANGE THE STATUS OF SENSE SWITCH 54)
4 FORMAT (A3, F8,2)

END
o (END)

6




APPENDIX A.2

Listing of output produced by translation of deck in

appendix A.l.
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